1 Background: The emerging 2019 novel coronavirus (2019-nCoV) has pushed several 2 countries into state of emergency all over the world. The possible transmission of 3 2019-nCoV by conjunctiva is controversial and has substantial public health 4 implications. 5
RT-PCR analysis to detect 2019-nCoV. Through clinical analysis, viral transmission via the conjunctival route was not 1 8 supported by the data. Good clinical protection can effectively cut off the transmission 1 9 path. The current outbreak of the 2019 novel coronavirus (2019-nCoV) originating in 2 4
Wuhan, China has posed a threat to global public health and has been defined as a 2 5
Public Health Emergency of International Concern (PHEIC) by the World Health 2 6
Organization (WHO) 1 . Thus far, tens of thousands of confirmed cases, including 2 7 healthcare workers, have been identified in China, with the latest mortality rate 2 8 calculated at approximately 2.52% 2 . Generally, patients infected with 2019-nCoV 2 9 develop respiratory illness, with the first symptoms of fever, cough and fatigue that 3 0 quickly progress to pneumonia 3 . A number of patients were observed with 3 1 extra-pulmonary manifestations at the onset of the illness, such as conjunctivitis, or 3 2 even presented with asymptomatic infection 4, 5 . Additionally, the susceptible and 3 3 potential routes of viral spread from patients or asymptomatic carriers to healthy 3 4
person have yet to be fully understood 6 . These issues pose great challenges for disease 3 5 diagnosis and outbreak control, and make the goal of improving our understanding 3 6 one of the upmost urgencies. 3 7 2019-nCoV has been identified as one of a class of single-stranded enveloped 3 8 RNA viruses, belonging to the beta-coronaviruses genus of the Coronaviridae family 3 9 that has been isolated from several mammals, including humans 7 . Although the 4 0 genome sequence of 2019-nCoV is distinct from severe acute respiratory syndrome 4 1 coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus 4 2 (MERS-CoV), they all have the potential to cause a severe acute respiratory disease 4 3 and possess human-to-human transmissibility 8 . Similar to SARS-CoV, 2019-nCoV 4 4 Results 1 0 0 Samples were collected from 67 patients initially suspected to have NCP over a 1 0 1 period of 11 days (17-28 Jan 2020), of whom, 25 were male and 42 were female 1 0 2 (Table 1 ). The mean age was 35.7 (SD 10.6) years (range 22-78 years). The majority 1 0 3 were healthcare workers and female nurses. By Jan 28, 2020, 63 patients were 1 0 4 identified as laboratory-confirmed NCP and the other four were suspected NCP. Of 1 0 5 the four suspected NCP cases, there were two males and two females. Conjunctival 1 0 6 swab samples from one NCP patient yielded positive PCR results, and swabs from 1 0 7 two NCP patients yielded probable positive PCR results. None of the three patients 1 0 8 had ocular symptoms. The only one NCP patient with conjunctivitis as the first 1 0 9 symptom had negative conjunctival sac 2019-nCoV test. Conjunctival swabs samples 1 1 0 . CC-BY-NC-ND 4.0 International license It is made available under a author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
is the (which was not peer-reviewed) The copyright holder for this preprint . https://doi.org/10. 1101 /2020 from the four suspected NCP cases were negative. The history of one positive case， 1 1 1 two probable positive cases, and one case with the first symptom of the eye were as 1 1 2 follows: 1 1 3 Patient No. 8 was a male, 58 years old, and an emergency vehicle driver for the 1 1 4 pre-hospital emergency team. He was admitted to the hospital because of fever and 1 1 5 cough. The chest CT examination showed viral pneumonia. Both the nasopharyngeal 1 1 6 and conjunctival swabs tested positive for 2019-nCoV nucleic acid. There has been no 1 1 7 ocular discomfort. He had a history of unprotected contact with isolated patients. 1 1 8
Patient No. 24 was a male, 78 years old, and had a history of lung cancer with 1 1 9 brain metastasis, chronic obstructive pneumonia, and hypertension. He was admitted 1 2 0 to hospital for coughing, expectoration, and gasping. The results of 2019-nCoV RNA 1 2 1 testing revealed that the nasopharyngeal swab was positive and the conjunctival swab 1 2 2 was suspicious positive. There was no ocular discomfort. He had a history of contact 1 2 3 with an NCP recessive carrier. The recessive carrier was also diagnosed with NCP and 1 2 4 was hospitalized. 1 2 5
Patient No. 30 was a female, 29 years old, and pregnant at 36 weeks. She was a 1 2 6 physician. She was admitted to the hospital because of fever. The results of the 1 2 7 2019-nCoV RNA test revealed that the nasopharyngeal swab was positive and the 1 2 8 conjunctival swab was suspicious positive. She had no ocular complaint. She had a 1 2 9 history of contact with a confirmed NCP patient. 1 3 0
Patient No. 41 was a female, 48 years old, and an anesthesiologist. She was 1 3 1 admitted to hospital with fever, cough, redness of eyes, itching, and secretion. The 1 3 2 . CC-BY-NC-ND 4.0 International license It is made available under a author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
is the (which was not peer-reviewed) The copyright holder for this preprint . https://doi.org/10. 1101 /2020 results of 2019-nCoV RNA testing revealed that the nasopharyngeal swab was 1 3 3 positive but the conjunctival swab was negative. The anesthesiologist presented with 1 3 4 conjunctivitis as the initial symptom. The ocular symptoms were mild. The discomfort 1 3 5 of the eye was relieved by itself without medication. She had a history of contact with 1 3 6 a confirmed NCP patient wearing a surgical mask but no protective goggles. Of the cases enrolled in this study, one was positive for the conjunctival sac 1 3 9 2019-nCoV test and two cases were suspicious positive. None of these three patients 1 4 0 had ocular symptoms. One anesthesiologist presented with conjunctivitis as the first 1 4 1 symptom but had a negative conjunctival sac 2019-nCoV test. There have been some 1 4 2 reports regarding conjunctival sac and coronavirus, and coronavirus has been isolated 1 4 3 from 7-month-old children with conjunctivitis and bronchitis 19 . Moreover, SARS 1 4 4 coronavirus was detected in the tears of SARS patients, although the detection rate of 1 4 5 coronavirus in the conjunctival sac was low 20 . The results of this study revealed that 1 4 6 the incidence of conjunctivitis in patients with NCP is not high. At present, this kind 1 4 7 of conjunctivitis has no specific manifestation, and can present in one eye or two eyes. 1 4 8
In the early stage, it appears as common conjunctival hyperemia with fewer secretions. 1 4 9
It is watery and akin to thin mucus. Occasionally small pieces of conjunctival 1 5 0 hemorrhage are seen. The ocular symptoms of the patients were mild and tended to be 1 5 1 self-healing. There was great variation between the patients. Our confirmed patient No. 41 was an anesthesiologist. She developed ocular 1 5 3 symptoms after performing intubation anesthesia for a patient, followed by fever and 1 5 4 . CC-BY-NC-ND 4.0 International license It is made available under a author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
is the (which was not peer-reviewed) The copyright holder for this preprint . https://doi.org/10. 1101 /2020 cough. The patient was diagnosed with NCP, however during the anesthesia, the 1 5 5 anesthesiologist wore only an ordinary surgical mask, hats, and gloves, and did not 1 5 6 wear goggles, protective clothing, or other protective devices. Two surgeons (patient 1 5 7
No. 10 and patient No. 40) who operated on the NCP patient were later diagnosed 1 5 8 with NCP. The two surgeons had no ocular discomfort. General anesthesia involves 1 5 9 tracheal intubation and may increase the risk of viral infection. Our confirmed patient 1 6 0
No. 30 is a physician. She and her three colleagues (patient No. 28, patient This is a retrospective study of a small sample size, in which there is only one 1 6 7 time point. Negative results from conjunctival sac swabs could be influenced by the 1 6 8 sampling amount and time, as viral conjunctivitis is self-healing. There was a certain 1 6 9 false negative rate in the viral RNA test, and with this knowledge, we will continue to 1 7 0 pay close attention to the progress of the patients. Additionally, we should determine 1 7 1 whether 2019-nCoV is also present in convalescent patients as well as the infectivity 1 7 2 of the conjunctiva. Our clinical observation and analysis can serve as a reminder that all medical 1 7 4 workers, not only ophthalmologists, must make solid efforts for protection when 1 7 5 treating patients. Specifically, doctors must wear masks, goggles, protective clothing, 1 7 6 . CC-BY-NC-ND 4.0 International license It is made available under a author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
is the (which was not peer-reviewed) The copyright holder for this preprint . https://doi.org/10. 1101 /2020 and gloves. Following contact with patients, close attention must be paid to hand 1 7 7 disinfection as well as the disinfection of relevant inspection instruments and the 1 7 8 clinical environment. The above measures can serve to cut off transmission channels 1 7 9
and prevent cross infection in support of public health and safety. 1 8 0
In conclusion, 2019-nCoV can be detected in the conjunctival sac of patients 1 8 1 with NCP. Through our clinical analysis, the concept that the virus is transmitted 1 8 2 through the conjunctival route it is not supported. The prevention of and treatment for The authors declare no conflict of interest. The authors wish to thank the library of Wuhan University and the help of the 1 9 0 healthcare workers from Renmin Hospital of Wuhan University. . CC-BY-NC-ND 4.0 International license It is made available under a author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
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